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MICROPLANKTON FROM THE BROWNS CREEK CLAYS,
SW. VICTORIA

By IsaBeL C. COOKSON
Botany Department, University of Melbourne

and A. EISENACK
University of Tiibingen

Abstract
Two new genera and 13 new species of microplankton from the Upper Eoceme clays at
Browns Ck, Airc District, SW. Victoria are described.

Introduction

The microplankton content of the Upper Eocene Browns Creek Clays (Carter
1958) is rich in both quantity and species. So far only 5 species have been iden-
tified (Cookson 1965). In the present contribution an attempt will be made to
give a more complcte picture of thc assemblage as a whole and, as far as possible,
the distribution of the types identified. As previously noted the samples examined
represent a carbonaccous clay A (25 ft below greensand), the greensand B, a
calcareous clay 15 ft above greensand C, a carbonaceous clay D (mot D.J.T.
sample) about 40 ft above greensand, and a gritty clay E 50 ft above greensand.

The samples were generously provided by Mr D. J. Taylor, Mines Department
of Victoria. Holotypes and paratypes are in the palacontological collection of the
National Museum of Victoria. Numbers prefaced by the letter P are registered

numbers in that collcction.

Systematic Descriptions
Class DINOPHYCEAE
Family PERIDINIACEAE
Genus Peridinium Ebrenberg

Peridinium eocenicum n.sp.
(PL 11, fig. 1-5; holotype fig. 1, 2, P24085)

AGE AND OccURRENCE: Upper Eocenc: Browns Creek Clays, SW. Victoria,
carbonaccous clay 25 ft below greensand; grcensand and calcareous clay 15 ft
above greensand.

DEscrIPTION: Shell small, oval, tabulated and divided almost equally by a
relatively broad, helicoid girdle. Both cpitheca and hypotheca with a small, solid
horn. Wall of shell finely granular with or without small dot-like thickenings of
variablc size on the surface of the plates (Pl. 11, fig. 5). The borders of the girdle
and the thin transparent ledges of the plates are lightly granular and their edges
dotted with evenly spaced granules and small tuberclcs, or sparsely denticulate.

Tabulation is of the Peridinium type, 4’?, 3%, 77, 5’7, 1p, 2”””. Plate 1’ is
kite-like in shape, the two upper sides of the ‘thomb’ being shorter than the two
lower. Plate 17 is very narrow. Intercalary strips are sometimes evident. The
archeopyle is relatively large, hexagonal, and intercalary.
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DIMENSsIONS: Holotype—c. 60 u long, 40 p broad. Range—c. 48-62 . long,
33-48 p broad.

COoMMENT: As far as we know this is the first record from a Tertiary deposit
of a form clearly comparable with the genus Peridinium. Unlike previous records
based on specimens preserved in Cretaceous flints, the Browns Ck specimens were
isolated by treatment with hydrofluoric acid, followed by oxidation with nitric acid
and clearance with weak alkali.
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Fig. 1—Measured Section of Browns Creek Clays (section in first gully W. of
Browns Ck). Column based on Abney and metallic tape traverse by Hocking,
McGowran, & Taylor, Oct. 1963. Sample D is not in this series of sampling.
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Family DEFLANDREACEAE
Genus Deflandrea Eisenack

Deflandrea phosphoritica Eisenack
(Pl 11, fig. 11)
Deflandrea phosphoritica Eisenack 1954, p. 52.
AGE AND OCCURRENCE: Upper Eocene: Browns Creek Clays, SW. Victoria,
carbonaceous clay, 25 ft bclow greensand (infrequent) to gritty clay 45-50 ft
above greensand (numerous) inclusive.

CoMMENT: The Browns Ck cxamples agree in general features with those of
the type locality in East Prussia. Howcver, some examples show variations which
link them closcly with the examples from Spitsbergen referred to D. phosphoritica
by Manum (1960). These are—(1) a partial granulation of the shcll wall, in the
Victorian specimens restricted to the lateral margins and surface of apical horn
(Pl 11, fig. 11); (2) the presence of a short ‘solid papilla’ at the tip of the apical
horn; (3) the presence of patterned and unpatterned areas on the surface of the
capsule; (4) the presence of small thickenings on the wall of the capsule.

An interesting feature in some of the more favourably presented examples
(PL 11, fig. 11) is the occurrence of the short concavo-convex thickening, in the
middle of the lower portion of the ventral surface, recently demonstrated in
4 Victorian species of Deflandrea and a species of Ginginodinium and believed to
be associated with the flagellar pore (Cookson & Eisenack 1965a, b).

Deflandrea cf. heterophlycta Deflandre & Cookson
(PL. 11, fig. 10)
Deflandrea heterophlycta Deflandre & Cookson 1955, p. 249.

AGE AND OccURRENCE: Upper Eoccnc: Browns Creek Clays, SW. Victoria,
carbonaceous clay 40 ft above greensand, gritty clay 45-50 ft above greensand.

CoMMENT: Specimens with the general characters of D. phosphoritica, but
with tuberculate thickenings on the wall of thc capsule, similar to, but less
rominent than those of D. heterophlycta, are not uncommon in the upper beds
of the Browns Creck section. Furthermore, the shape of the shell differs from
that of the holotype of D. heterophlycta and more particularly that of additional
specimens of this species recently isolated from the type locality at Castle Cove,
Victoria. Since, hitherto, thc holotype has been the only complete specimen of
D. heterophlycta known, the ncw cxamplcs have been illustrated (PL. 12, fig. 1, 2)
for comparison with the Browns Ck form hercin questionably referred to as
D. cf. heterophlycta on the one hand and the extension of our knowledge of the
species D. heterophlycta on the other. In them the abundance and prominence of
the tubercles and the difference in thcir arrangement on the ventral and dorsal
surfaces, not hitherto observed, are features of special interest.

Deflandrea leptodermata n.sp.
(PL. 11, fig. 6, 7; holotype fig. 6, P24093)
AGE AND OccURRENCE: Upper Eocene: Browns Creck Clays, SW. Victoria,
greensand and carbonaccous clay 25 ft below greensand.
DEescrIPTION: Shell untabulated, longer than broad with strongly convex sides,
a short, blunt apical horn and two short, broad, slightly pointed antapical horns.
Girdle usually not indicated. Wall of shell thin, distinctly granular. Capsule large,
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circular in outline, almost filling the shell, wall very thin and densely granular.
Archeopyle usually indistinctly outlined, broader than long, possibly 6-sided. In
the specimen shown in"Pl. 11, fig. 7 the basal suture of the archeopyle is cvident
as a finc line crossing the upper part of the shell at a right angle.

DiMENsIONS: Holotype—118 x long, 92 u broad. Range—87-123 . long,
78-102 p broad.

COMMENT: D. leptodermata appears to be restricted to the lower portion of the
Browns Creek section. It is infrequent in the greensand.

Deflandrea granulosa n.sp.
(Pl 11, fig. 8, 9; holotype fig. 8, P24095)

AGE AND OccURRENCE: Upper Eocene: Browns Creek Clays, SW. Victoria,
carbonaceous clay about 40 ft above greensand, gritty clay 45-50 ft above green-
sand.

DEscrIPTION: Shell longer than broad, thin-wallcd, untabulated with slanting to
convex sides, a short, blunt apical horn of rather variable shape and size and two
blunt antapical horns. Girdle indistinct, indicated by two median lateral indenta-
tions. Shell wall densely and fincly to coarsely granular. Capsulc large, circular in
outline, nearly filling the main portion of thc shell, rather thick-walled, densely and
finely to coarsely granular, occasionally with small blunt tubercles. Archeopyle
large, widely hexagonal.

DiMENSIONS: Holotype—c. 118 p long, 68 . wide, capsule ¢. 62 X 71 e
Range—c. 94-128 x long, 68-102 . wide, capsule 62-72 p X 68-82 .

Genus Scriniodinium Klement

Scriniodinium australiense (Deflandre & Cookson) 1955
(PL. 13, fig. 15)

Gymnodinium australiense Deflandre & Cookson 1955, p. 248.
Scriniodinium australiense Deflandre & Cookson; Gerlach 1961, p. 173.

OccurreNCE: Upper Eocene: Browns Creek Clays, SW. Victoria, carbon-
aceous clay 25 ft below grecnsand, carbonaceous clay about 40 ft above greensand.

CoMMENT: The specimens from Browns Ck arc closcly similar to those from
the type locality of the Balcombian Stage at Balcombe Bay, SE. Victoria. A few
have shown slight indications of an antapical prominence, a fcature not mentioned
in the original description. The surface of the examples from the carbonaccous
clay at 40 ft above the greensand differs from typical examples of S. australiense
in having a surface pattern composed of small polygonal areas. It is possible that
this form is specifically distinct but, for the present, a specific separation on this
feature alone seems inadvisable.

Family GONYAULACACEAE
Genus Leptodinium Klement
Leptodinium dispertitum n.sp.

(PL. 12, fig. 5-7; holotype fig. 5, 6, P24097)

AGE AND OCCURRENCE: Upper Eocene: Browns Creek Clays, SW. Victoria,
greensand, carbonaccous clay 25 ft below greensand and calcarcous clay 15 ft
above greensand.

DescripTiON: Shell small, oval, without a horn, tabulated, and divided equally
by a relatively broad, helicoid girdle consisting of six plates. Plates smooth or
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faintly granular, bordered by transparent ledges. The longitudinal field on the
ventral surface (representa&ve of a longltudma] furrow), which extends from the
apical plates to the antapical plate, is typically marked by three large plates; very
occasionally the transverse wall bctween the two upper ones is incomplete.
Archeopyle formed by the removal of plate 3”.

TABULATION: 3-4/, 6", 6g, 57, 1p, 1"

DiMENSIONS: Holotype—62 p long, 57 p wide. Range—55-80 p long, 4886
wide.
CoMMENT: L. dispertitum closely resemblcs L. maculatum Cookson & Eisen-
ack (1961) from Upper Eocene dcposits in Rottnest Is., Western Australia. It is
distinct from this species in that the surfaces of the plates are smooth or only
faintly granular, not ‘distinctly dotted’ as in L. maculatum and the longitudinal
field is usually divided, not continuous and furrow-like as in that species.

Leptodinium victorianum n.sp.
(PL. 12, fig. 8, 9; holotype P24099)

AGE AND OCCURRENCE: Upper Eocene: Browns Creek Clays, SW. Victoria,
greensand, calcareous clay 15 ft above greensand.

DESCRIPTION: Shell nearly spherical, clearly tabulated, borders of plates,
including those of girdlc distinct, thin and transparent. Girdle strongly helicoid,
represented by six plates, the lower borders of the two plates adjacent to the
longitudinal field usually missing. Longitudinal field partially divided into three
platcs, the two upper ones always incompletely separated, the third adjacent to
plate 1’ clearly delimited. Archeopyle formed by the detachment of plate 3”.

TABULATION: 3/, 67, 5, 1p, 17”.

DiMEeNsIoNs: Holotype—overall length 100 p, overall width 100 x. Range—
overall length 80-120 g, ovcrall width 80-123 p.

COMMENT: At first sight L. victorianum appears very similar to L. dispertitum.
Thc main distinguishing fcatures arc the larger size, spherical form, and the
constant absence of the transverse dividing between the upper two plates of the

-ventral field in L. victorianum. This species differs from L. maculatum from

Western Australia in having a smooth surface and in the constant presence of a
clearly defined platc adjacent to the antapical plate.

Leptodinium elegans n.sp.
(P. 12, fig. 10-13; holotype fig. 10, 12, P24100)

AGE AND OccCURRENCE: Upper Eocenc: Browns Crcek Clays, SW. Victoria,

calcareous clay 15 ft above greensand.

DEscrIPTION: Shell spherical, thick-walled (c. 3-5 p), girdle equatorial,
strongly helicoid, clearly defincd and platcd on the dorsal surface, only slightly so
on the ventral surface. Borders of plates including those of girdle, high, transparent,
and granular with wavy or dotted edges. The longitudinal field wide and only
partially plated and bordered. The plate adjacent to the antapex is always present
as is the right-hand border of the field; the left-hand border is restricted to the
hypotheca. The archeopyle is formed by the detachment of a portion of platc 3”.

Wall of shell finely and densely granular.
TABULATION: 3/, 6", 57, 1p, 1"".
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DiMENSsIONS: Holotype—overall length ¢. 100 g, overall width ¢. 100 p; shell
70 X 70 p. Range—overall length ¢. 80-120 g, overall width ¢. 80-123 p; shell
67-81 x 67-86 u.

CoMMENT: L. elegans is readily distinguishable from L. dispertitum, L. vic-
torianum, and L. maculatum from Western Australia by thc high and character-
istically featured borders of the plates. In addition, it differs from all three in the
restriction of the border of the longitudinal field to the hypotheca.

Family MICRODINIACEAE
Genus Eisenackia Deflandre & Cookson

Eisenackia ornata n.sp.
(Pl 13, fig. 1-8; holotype fig. 1, 2, P24101)

AGE AND OCCURRENCE: Upper Eocene: Browns Crcek Clays, SW. Victoria,
from carbonaceous clay 25 ft below greensand to gritty clay 50 ft above greensand
inclusive.

DEscrIpTION: Shell oval, apex slightly pointed, antapex with two short pro-
jections, girdle equatorial, broad, strongly helicoid, divided into six plates. Dorsal
surfacc clearly tabulated, the plates which are outlined by low, transparent ledges
(PL. 13, fig. 8) being separated by distinct furrows. The ventral field, corrcsponding
to the longitudinal furrow, is broadly oval and crossed by a varying number of
irregularly arranged straight or curved low, narrow ridges of different lengths. The
two antapical projections are situated at thc ventral corners of the antapical plate.
The surface of the shell is rather finely and closely granular. The shell opens by
the detachment of a slightly hcxagonal apical operculum (Pl 13, fig. 7).

TaBULATION: 4/, 5” (or 6”), 57, 2p, 1.

DimEensIoNs: Holotype—70 n long, 57 p wide; paratype 67 X 56 n. Range—
width 55-88 a.

CoMMENT: Of the many examples of E. ornata seen, only two (holotype and
unfigured paratype) have been complete. Thosc from which the operculum has
been dctached cxpand tangentially to varying degrees, so that the measurement of
width given (53-88 ) is not necessarily a true one.

E. ornata is clearly distinguishablc from the genotype E. crassitabulaa
Deflandre & Cookson (1955) by the granular surface pattern in contrast to the
thick-walled reticutum of E. crassitabulata and by the unplated and distinctive
character of its ventral field.

The specimen from an Upper Paleocenc deposit in N. Germany referred by
Alberti (1961, PL 3, fig. 19) to E. crassitabulata, seems more like E. ornata, as
far as can be judged from a ventral view alonc. Alberti states that the surface-
pattern is only faintly indicated whereas, in all the examples of E. crassitabulata
that we have seen, the reticulum with relatively wide muri has been clearly
discernible (Cookson & Eisenack 1965a). On the other hand, thc granulation of
E. ornata could be more difficult to see were the preservation to be unfavourable.

Family STEPHODINIACEAE
Genus Stephodinium Deflandre
Stephodinium spiniferum n.sp.
(Pl. 14, fig. 10; holotype, P24105)

AGE AND OccURRENCE: Browns Creek Clays, SW. Victoria, carboniferous
clay 25 ft below greensand, carbonaceous clay 40 ft above greensand.
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DESCrRIPTION: Shell with the two prominent equatorial wing-like flanges
charactcristic of the genus. The flangcs are crossed by fine ledges which radiate
from the shell. The margins of the flanges arc undulant and their convexities
ornamented with spinous outgrowths. A ventral opening is present, in the vicinity
of which are a few largcr spines.

DiMEeNsIoNs: Holotype—c. 64 u across the wing. Range—c. 56-64 p.

CoMMENT: Six specimens have been recovered, all of which are considerably
flattened, making details rcgarding the shell and measurements difficult to obtain.
However, all are considerably smaller than Stephodinium australicuim Cookson &
Eisenack 1962 from mid-Cretaceous deposits in Western Australia. S. spiniferum
differs from this spccies, as well as from the two European Cretaceous spccies
S. coronatum Deflandre and S. europaecum Cookson & Hughes 1964, in the
presence of the spine-like outgrowths.

Family Uncertain
Genus Schcmatophora Deflandre & Cookson

CoMMENT: When the genus Schematophora was first described, the authors
stated that ‘more and better preserved cxamples are needed to establish the exact
tabulation necessary for the recognition of the affinities and systematic position of
Schematophora’. For this reason we are including a few additional details obtained
from a study of specimens from Browns Ck that are referable to the genotype

S. speciosa.
Schematophora speciosa Deflandre & Cookson
(PL 13, fig. 9-12)
Systematophora speciosa Deflandre & Cookson 1955, 4: 262.
AGE AND OccURRENCE: Upper Eocene: Browns Ck, calcareous clay 15 ft

abovc greensand.

CoMMENT: In the specimens from Browns Ck, as in the refigured paratype
(PL. 13, fig. 9, 10), a helicoid girdle composed of rectangular fields is prominent
on the dorsal surface and visible ncar the lateral edges of the ventral surface.

_There are four apical fields of unequal size, one antapical field and threc pre- and
postcingular fields (Pl 13, fig. 11, 12) on the dorsal surface. The smaller fields
of the ventral surface are variable in sizc and number and separated by intercalary

strips. The shcll opens by an apical archeopyle.

Genus Hemiplacophora n.gen.

DEescrIPTION: Shell broadly oval to almost spherical, dorsiventral, the surface
divided into field-like areas by incomplete semicircular ledges. The apex has four
small ficlds, two larger dorsal and two very small ventral ones; there is one large
antapical field. The dorsal surface is characterized by four large, approximately
semicircular fields, the long axcs of which arc parallel to the long axis of the shell,
two immediately beneath the apex and two adjacent to thc antapex; the cquatorial
area is without ledges. On the ventral surface the ledges are irregularly arranged
and vary in number and in outline from short to long and from straight to wavy,
curved or even almost circular. The ledges have knob-like or much thickened
bases and thin, continuous or pcrforated == wing-likc cxpansions with crenulatc
margins. The shell opens by an apical archeopyle.

GENOTYPE: Hemiplacophora semilunifera n.sp.



126 ISABEL C. COOKSON & A. EISENACK

Hemiplacophora semilunifera n.sp.
(PL. 14, fig. 4-9, 16; holotype fig. 4, 5, P24103)

AGE AND OccURRENCE: Upper Eocene: Browns Creek Clays, SW. Victoria,
carbonaceous clay 40 ft above greensand.

DESCRIPTION: Shell small, broadly oval with slightly flattened apex and antapex,
in one specimen five typieal ficlds have becen scen in the ‘epitheca’ and four or five
in the ‘hypotheca’. Ledges of the ventral surface usually low, not enclosing ficlds,
very variable as to shape and length, occasionally almost circular in outline. The
wing-like expansions of the ledges are variable in width, height, and degree of
perforation; they are frequently inconspicuous on the ventral surfacc. Wall of shell
relatively thick, closely and finely granular. The operculum bears two =+ cireular
ledges and two short straight ones (Pl. 14, fig. 16).

DiMENsIONs: Holotype—overall length ¢. 62 p, overall width ¢. 57 u; shell
¢. 54 X 50 p. Range—overall length ¢. 60-70 p, overall width ¢. 56-62 .

CoMMENT: The present limits purposely allowed for H. sernilunifera are rather
wide. It secems possible, therefore, that further investigations may result in the
specific separation of individuals similar to the one shown in Pl. 14, fig. 8, 9.

Genus Systematophora Klement

Systematophora ancyrea n.sp.

(PL. 14, fig. 1-3; holotype fig. 1, P24102)
AGE AND OccURRENCE: Upper Eocene: Browns Creek Clays, SW. Vietoria,
carbonaceous clay 25 ft below greensand, carbonaceous clay 40 ft above greensand.

DescrIPTION: Shell spherical or slightly oval with a rather thick, densely
granular wall and numerous slender, flexuous, simple or oceasionally forked
appendages with capitate or slightly bifurcate apices. The appendages arise,
mainly, from raised ridges which completely or incompletely delimit eireular or
polygonal areas. These arcas are variable in size and are cither scparate from one
another or coalescent. On one surface such areas tend to bound a narrow longij-
tudinal apparently appendage-free surface. The shell opens by an apieal archeopyle,
the angular rim of which is suggestive of plates.

DIMENSIONS: Holotype—overall width ¢. 97 p, width of shell ¢. 62 4. Range—
overall width c¢. 86-97 p, width of shell ¢. 52-62 u, appendages c. 10-26 p.

COMMENT: S. ancyrea differs from the Jurassic genotype S. areolata Klement
in that the boundaries of the ficlds from which the appendages arise are not always
complete, nor always separate from one another. The same differences separate
S. ancyrea from the Victorian Miocenc species S. (Hytrichosphaeridium) placa-
cantha (Deflandre & Cookson 1955). The figured holotype of this species clearly
supports the statement by these authors that ‘cach field is secparated from its
neighbours by an area devoid of appendages’.

Genus Samlandia Eiscnack
Samlandia reticulifera n.sp.
(PL. 15, fig. 10-15; holotype fig. 10, P24106)

AGE AND OCCURRENCE: Browns Creck Clays, SW. Victoria, greensand and
calcareous clay 15 ft above greensand.

DescripTioN: Shell oval with a short, conical, apical and antapical projection
and two lower, broader or less clearly defined projections in an equatorial position,
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one on each side. Wall of shell 2-layercd, the inner ornamented by a complete or
incomplcte reticulum. The rclatively thick muri support short, thin, closely and
vertically arranged appendages with broadened apiccs (Pl 15, fig. 15) which, by
their close approximation and possiblc coalescence, form the closely opposed outer
thin layer of thc wall. The archeopyle is sub-apical and the operculum approxi-
matcly quadrangular or rectangular in outline.

DiMENSsIONS: Holotype—c. 114 . long, ¢. 94 p wide. Range—c. 80-114 4
long, c. 70-95 p wide.

COMMENT: S. reticulifera differs from the gcnotype S. chlamydophora (Eisen-
ack 1963, PL 2, fig. 14) in the prominent reticulation of the inner layer of the
wall and the close approximation of the enclosing membrane. In S. chlamydophora
the outcr membrane is widely separated from thc inner wall and is supported by
long unbranched lamcllae. The archeopyle is sub-apical in both species.

Genus Aireiana n.gen.

DEescrIPTION: Shell spherical, firm-walled, with an apical and antapical promin-
ence and a number of irregularly distributed wart-like areas of variable size and
construction. A smooth girdle-like zonc and a similar unornamented longitudinal
area may be indicated on the dorsal and ventral surfaces respectively. The shell
opens by a sub-apical archeopyle.

CoMMENT: The genus is named after the Aire District in SW. Victoria in
which the Uppcr Eocene Browns Creek Clays are situated.

GENOTYPE: Aireiana verrucosa n.sp.

Aireiana verrucosa n.sp.
(Pl. 14, fig. 11-13; holotype fig. 11, 12, P24107)

AGE AND OccURRENCE: Uppcr Eocene: Browns Creek, SW. Victoria, cal-
careous clay 15 ft above greensand.

DEscripTION: Shell dorsiventral, almost spherical, rather thick-walled (c.
3-4 x) with short apical and antapical prominenccs. In the type the apical promin-
ence is short (¢. 5 p), rclatively broad, and concave distally; the antapical one is
larger (c. 12 p long), conical, and of fibrillar construction. A fcw wart-like out-
growths of variable size have occurred on the general surface of all the examples
examined, at least some of them being composed of short, straight fibrils, the distal
ends of which are united (Pl 14, fig. 13).

The dorsal surfacc of the typc (Pl 14, fig. 12) is partially ornamented with
dot-like thickenings, a relatively wide, approximately equatorial portion being
unornamented. This area, suggestive of a girdlc-zone, is partly outlined by two
sets of threc individual but closely approximated thickenings of characteristic
appearance on one side of the mid-line. On the other side, thickenings are also
present but they are fewer, smaller, and less regularly arranged.

The ornament of the ventral surface of the type (Pl 14, fig. 11) consists of
short, closely intertwined curved ridgcs, exccpt in a median longitudinal area in
the antapical portion of the shell wherc the wall is smooth.

The shell opens by a large rounded trapezoid archeopyle.

DiMEeNsioNs: Holotype—overall length ¢. 95 g} shell ¢. 78 u long, ¢. 76 p
wide. Range—overall length 76-95 y; shell c. 68-78 .

COoMMENT: Although several examples of A. verrucosa have been recovered,
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both the generic and specific descriptions given above have been based mainly on
the well-presented specimen taken as the type. The reason for this is that the five
other examples in hand are cither lying in less suitable planes or are somewhat
compressed. However, these additional examples, especially the paratype in which
paired thickenings, similar to those delimiting the girdle zonc of one side in the
type, are present, afford strong support for our action in giving this form gencric
status.

Scveral features of A. verrucosa suggest a general relationship with the Dino-
phyceae.

Family HYSTRICHOSPHAERACEAE
Genus Cannosphaeropsis O. Wetzel
Cannosphaeropsis cf. densiradiata Cookson & Eisenack 1962
(PL 14, fig. 15, P24179)
Cannosphaeropsis densiradiata Cookson & Eisenack 1962, p. 493, Pl 4, fig. 5-7.

AGE AND OCCURRENCE: Upper Eocene: Browns Ck, SW. Victoria, greensand,
carbonaceous clay 25 ft below greensand.

CoMMENT: Several specimens which closcly resemble the Western Australian
Cenomanian species C. densiradiata have been recovered from the Browns Ck
deposits mentioned above. All agree with this specics in respect of small size and
large number of thc fine radial appendages, from the distal branching and sub-
sequent fusion of which thc enclosing open nctwork is derived.

In thc Browns Ck examples the number of appendages, and to some cxtent
their shape, has varicd somewhat. In those with fcwer and wider appcndages the
loops comprising the network are correspondingly larger than, for example, the
one figured (Pl 14, fig. 15) in which thcy are very fine, numcrous, and closely
approximated. Until more is known, therefore, regarding the variation that may
occur in specimens of C. densiradiata from the type locality, we prefer to compare
the Victorian Tertiary specimens with rather than assign them to this species.

Of local interest is the recent recognition of spccimens similar to thosc from
Browns Ck in a sample from the Nelson Bore, SW. Victoria at 730 ft.

DiMENSIONS: Range—overall diameter of Browns Ck cxamples ¢. 52-83 g;
diameter of shcll 28-48 p.

Family HYSTRICHOSPHAERIDIACEAE
Genus Cordosphaeridinm Eisenack
Cordosphaeridium capricornum n.sp.
(Pl 15, fig. 1-9; holotype fig. 7, P24104)

AGE AND OccURRENCE: Upper Eocene: Browns Creek Clays, SW. Victoria,
greensand to gritty clay 50 ft abovc greensand inclusive.

DESCRIPTION: Shell approximately spherical with numerous radially arranged
appendages of characteristic form which vary in number in individual specimens
and in size, form, and structure in one and the same specimen. All are solid; some
are simple with unbranched or slightly branchcd apiccs or with terminal bifurcations
which cxtend laterally and are upwardly or downwardly curved; others are broadly
flattened and perforated to varying dcgrecs with broad apices which narrow
gradually as they curve backwards towards the shell. The upper surface of the
apices and their extensions are consistently finely denticulate (Pl. 15, fig. 8, 9).
The bases of the larger appendages are semicircular to, occasionally, almost circular,
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and similarly the tips of the apical prolongations sometimes appear to touch but,
in reality, arc never connected. The appendages are sometimes faintly and longi-
tudinally striatcd; shorter and more pronounced striations may be evident at or
near their points of origin. The surface of the shell is faintly granular.

The archeopyle is apical, the operculum bearing four appendages, two relatively
large and two small (Pl 15, fig. 9).

At thc antapex an approximately circular area, outlined either completely
(PL 15, fig. 6) or incompletely by a ridge to which a few small simple appendages
may or may not be attached, has been seen. Such an area is suggestive of an
antapical field.

DiMENSIONs: Holotype—overall width ¢. 78 p, width of shell ¢. 52 . Range—
overall width ¢. 70-94 u, width of shell ¢. 43-52 y; appendages c. 18-30 p long.

CoMmMENT: In the holotypc the distribution of the appendages on the two
surfaces differs. On the one shown in PL. 15, fig. 7 there is a rclatively large append-
agc-free area, whereas on the other surface the appendages are more evenly
distributed. In the paratype (PL 15, fig. 2, 3) an almost circular antapical ridge
supports a number of long thread-like appendages, the broadened apices of which
unite to form an almost complete distal ring. At prescnt the significance and
constancy of such features cannot be estimated. C. capricornum is one of the most
frequent forms in the greensand and higher deposits in the Browns Creek section.

Genus Hystrichokolpoma Klumpp

Hystrichokolpoma rigaudae Deflandre & Cookson 1955
(PL 13, fig. 13, 14)

Hystrichokolpoma rigaudae Deflandre & Cookson 1955, p. 279, Pl. 6, fig. 6, 10, Fig. 42.
Hystrichokolpoma rigaudae Deflandre & Cookson; Maier 1959, p. 311, Pl 31, fig. 2.
Hystrichokolpoma rigaudae Deflandre & Cookson; Gerlach 1961, p. 183, Pl. 27; fig. 8, 9.
Hystrichokolpoma rigaudae Deflandre & Cookson; Rossignol 1964, p. 89, Pl 2, fig. S, PL 3,

fig. 8.

AGE AND OCCURRENCE: Upper Eocene: Browns Creck Clays, greensand,
calcareous clay 15 ft above greensand. Carbonaccous clay about 40 ft above green-
sand, gritty clay 45-50 ft above grcensand.

CoMMENT: This species was originally described from Victorian deposits that
ranged from Upper Paleocene (Princetown Member of Dilwyn Clay) to Upper
Eoccne. The particularly wcll-prescrved example illustrated herein is of special
interest since it demonstrates that some, at least, of the plate-likc areas do not
represent ‘the bascs of the larger processes . . . that give the impression of plates’
(Dcflandre & Cookson 1955, p. 280). Two of these plate-like areas are situated
immcdiately beneath the edge of the archeopyle, the angular character of which
supports the inferencc that apical plates had been present (Pl 13, fig. 13). Smaller
areas with wavy outlines are associated with small equatorially-placed processes
(PL 13, fig. 14).

ACRITARCHA Evitt
Subgroup ACANTHOMORPHITAE Downic, Evitt & Sarjeant
Genus Baltisphaeridium Eiscnack
Baltisphaeridium sp.
(PL 14, fig. 14)

AGE AND OCCURRENCE: Upper Eocene: Browns Creek Clays, SW. Victoria,

calcareous clay 15 ft above greensand.
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DEescrIPTION: Shell relatively small, spherical with numerous fine, unbranched
appendages of variable number and size, their length not excecding that of the
radius of the shell. In one example P24108 a small circular opening ¢. 6 p in
diameter is clearly outlined.

DiMENsIONs: Figured specimen, overall diameter ¢. 62 p. Rangc—overall
diameter c. 62-72 u, diameter of shell c. 41-48 p; appendages ¢. 10-15 p.

CoMMENT: This form seems to be closest to the Victorian Tertiary species
B. machaeophorum (Deflandre & Cookson), cspecially when taken in the broad
sense adopted by certain authors (Brosius 1963, P1. 7, fig. 5; Rossignol 1964, P1. 3,
fig. 20) in neither of whose figures do the appendages appcar to be ‘dagger’-like as
in the original description.

The occurrence of a small circular opening similar to the one occurring in
Baltisphaeridiurn nanum Cookson (1965, Pl. 10, fig. 9) is of special intcrest.
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Explanation of Plates

PLATE 11

1-S—Peridinium eocenicum n.sp. Browns Creek grecnsand, 1, 2, ventral and dorsal
surfaces of holotype X c¢. 800; 3, dorsal surface of another examplc showing
archeopyle X c. 800; 4, 5, ventral and dorsal surfaces of paratype, P24086 X c. 800.

6, 7—Deflandrea leptodermata n.sp. 6, holotype, Browns Ck, carbonaceous clay 25 ft
bclow grecnsand X c. 600; 7, paratype, P24094, grecnsand X c. 600.

8, 9—Deflandrea granulosa n.sp. Browns Ck, gritty clay 45-50 ft above greensand, 8,
holotype X c. 600; 9, paratype, P24096 x c. 500.

10—Deflandrea cf. heterophlycta Deflandrc & Cookson. Browns Ck, calcareous clay
15 ft above greensand X c. 600.

11_Deﬁandrea phosphoritica Eisenack. Browns Ck, carbonaceous clay 40 ft above green-
sand X ¢C. 400.

PLATE 12

1-4—Deflandrea heterophlycta Deflandre & Cookson. Castle Cove, Victoria, 1, 2, ventral
and dorsal surfaces of the same example X c¢. 600; 3, 4, ventral and dorsal surfaces
of a free capsule X ¢. 600.

5-7—Leptodinium dispertiturn n.sp. Browns Ck, carbonaceous clay 25 ft below green-
sand; 5, 6, vcntral and dorsal surfaces of holotype X c. 600; 7, ventral surface of
paratype P24098 X c. 600.

8, 9—Leptodinium victorianum n.sp, Browns Ck greensand, ventral and dorsal surface of
holotype X c¢. 600.

10-13—Leptodinium elegans n.sp. Browns Ck, calcareous clay 15 ft above greensand; 10,
12, dorsal and ventral surfaccs of holotype X c¢. 400; 11, 13, dorsal and ventral
surfaces respectively of two additional examples X e. 400.

PLATE 13

1-8—FEisenackia ornata n.sp. Browns Ck, carbonaceous clay 25 ft below greensand;
1, 2, ventral and dorsal surfaces of holotype X c. 500; 3, 5, ventral surfaces of two
examples from grcensand X c. 600; 4, apical vicw after removal of operculum of a
specimen from greensand X ¢. 500; 6, dorsal surface of example from carbonaceous
clay 25 ft below greensand X c. 600; 7, detached operculum X c. 600; 8, ledge of
a field X ¢. 1000.

9.12—Schematophora speciosa Deflandre & Cookson. 9, 10, ventral and dorsal surfaces
of refigured paratype, P16298 (Deflandre & Cookson Pl 6, fig. 13) X c. 800;
11, 12, ventral and dorsal surfaces of an example from Browns Ck, calcareous clay
15 ft above greensand X c. 900.

13, 14—Hystrichokolpoma rigaudae Deflandre & Cookson. Browns Ck, carbonaceous
clay 40 ft abovc grecnsand, two vicws of the same specimen X c¢. 600.

15— Scriniodinium australiense (Deflandre & Cookson). Browns Ck, carbonaceous clay
25 ft bclow greensand X c. 600,

PLATE 14
1-3—Systernatophora ancyrea n.sp. Browns Creek greensand. 1, holotype X c¢. 600;
, 3 X c. 600.

49, 162._Hemiplacophora semilunifera n.sp. Browns Ck, carbonaceous clay c. 40 ft above
greensand. 4, 5, ventral and dorsal surfaces of holotype X c¢. 600; 6, 7, ventral
and dorsal surfaces of paratype X c. 600; 8, 9, ventral and dorsal surfaces of another
examplc X c. 800; 16, operculum X c. 600, P24177.

10—Stephodinium spiniferum n.sp. Browns Ck, carboniferous clay ¢. 40 ft above green-
sand. Holotype X ¢. 800

11-13—Aireiana verrucosa n.sp. Browns Ck, calcareous clay 15 ft above greensand.
11, 12, holotype X c. 400; 13, a surface ornament X c. 400.

14—Baltisphaeridium sp. Browns Ck, calcarcous clay X c¢. 600.

15—Cannosphacropsis cf. densiradiata. Browns Ck, carbonaceous clay 25 ft below
greensand X c. 600, P24179.

PLATE 15
1-9-—Cordosphaeridium capricornum n.sp. Browns CK, carbonaceous clay 40 ft above
greensand. 1-7, X ¢. 600; 2, 3, paratype P24176; 7, holotype; 8, portion of shell
showing dctails of appendages X c¢. 600; 9, operculum X c¢. 600,
10-15—Samlandia reticulifera n.sp. Browns Creek greensand. 10, holotype X c¢. 400;
11, X c. 600; 12, paratype P24175 X c. 400; 13, 14, two opercula X c¢. 800;
15, optical section of wall X c. 800.
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MICROPLANKTON FROM THE DARTMOOR FORMATION,
SW. VICTORIA

By IsaBeL C. COOKSON
Botany Department, University of Melbourne

and A. EISENACK
University of Tiibingen

Abstract

One new genus and 6 new species of microplankton from the Paleocene Dartmoor
Formation in SW. Victoria are described.

Introduction

The present paper is concerned with a small but characteristic microplankton
assemblage recovered from a sample of carbonaceous mudstone. This sample was
collected by Mr P. R. Kenlcy (Mines Department of Victoria) from the N. bank
of the Glenclg R., SE. corner of the Parish of Drajurk, 9 miles SW. of Casterton,
SW, Victoria.

Stratigraphically the sample is ncar the base of the Dartmoor Formation and
contains Paleoccne Foraminifera (unpublished determination by D. J. Taylor,
Mines Department of Victoria). The Dartmoor Formation overlies the Paleocene
Bahgallah Formation, which is rock and time equivalent of the Pebble Point
Formation exposed near Princetown, which is somc 120 miles E. of Casterton.
Directly abovc the Pebble Point Formation is the Dilwyn Clay with the Rivernook
Membcr near its base. Therefore, it can be assumed that the Dartmoor Formation
sample is from an equivalent statigraphic position to the Rivernook Member. It is
of interest that the new species, Baltisphaeridium taylori, is here described from
both the Dartmoor Formation sample and a Rivernook Member sample (‘River-

nook sample A’ of D. J. Taylor in manuscript).

Systematic Descriptions
Class DINOPHYCEAE
Family DEFLANDREACEAE Eisenack
Genus Deflandrea Eisenack 1938
Deflandrea dartmooria n.sp.
(Fig. 1; PL. 16, fig. 1, 2; holotype, P24080)
AGE AND OCCURRENCE: Paleocene: Dartmoor Formation sample.

DescripTiON: Shells rather flat, nearly twice as long as broad and well
tabulated, the surfaccs of the plates ornamented with small dot-like thickenings.
Epitheca longer than hypotheca, triangular in outline gradually narrowing to
a well-dcveloped, bluntly-pointed horn. Hypotheca with almost parallel sides, a
concave base and two well-devcloped pointed horns. Girdle distinct, slightly
helicoid with finely denticulate edges. Longitudinal furrow broad, nearly straight-
sided, its borders sometimes extending almost to the tips of the antapical horns.
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In the middle of the furrow the concavo-convex thickening in the vicinity of the
flagclla-pore, noted as occurring in three other Australian species of Dinophyceae
(Cookson & Eisenack 1965}, is always conspicuous.

The tabulation, although always prcsent, is not completely identifiable. The
apical horn appears to be formed by four long apical plates beneath which are
intercalary plates of which the largest, 2%, forms the hexagonal, precingular
archeopyle. The precingular plates number six or possibly seven with 4” a broad
plate in the middle of the dorsal surface. Thc postcingular plates are five or possibly
six with 3" strongly developed. The antapical plates 1" and 2" arc restricted to
the lower halves of the antapical horns. Thus the approximation arrived at is
4’, 42, 6 (or 7)", 5 (or 6)”, 2”” (Fig. 1). The suturcs are made by clean breaks
fine lines on the ventral surface of the epitheca, or by small dot-like thickenings’
as at the borders of the antapical horns.

DIMENSIONS: Holotype—c. 152 p long, 80 u broad; capsule c. 62 X 68 ,.
Range—c. 119-152 p long, c¢. 79-95 u broad.

F16. 1—Deflandrea dartmooria Cookson & Eisenack.
Dartmoor Formation, Victoria. Ventral and dorsal
surfaces X ¢. 400.

Genus Wetzeliella Eisenack 1938
Wetzeliella hyperacantha n.sp.
(Pl. 16, fig. 3-6; holotype fig. 5, P24087)

AGE AND OCCURRENCE: Paleocene: Dartmoor Formation sample.

DEescrIPTION: Shell flat with approximately straight to convex sides and wcll-
developed- apical, antapical and lateral projections or horns, the lat-cral being the
most conspicuous. The wall of shell thin and well-covercd with simple or
occasionally branched appendages, the apices of which are bluntly pointed, capitate
or slightly bifurcate. The apical horn is short and blunt with 2 or 3 divergent,
branched or unbranched appendages at its apex. The antapical horn varies in
length but, as in the holotype (P1. 16, fig. 5), is usually long and narrowed to a
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blunt tip. The lateral horns are covered with appendages similar to those on the

general surface.
The capsule is circular to oval in outline and practically fills thc shell. The

archeopyle, which develops just below the apex, is small and rounded to slightly

angular in outline.

DIMENSIONS: Holotype—c. 110 x long, ¢. 110 p broad; capsule c. 69 X 64 u.
Range—. 80-110 p long, ¢. 85-110 y broad; capsule ¢. 50-69 p long, c. 56-69 p
broad,

CoMMENT: Of the previously described specics of Wetzeliella, W. hypera-
cantha approachcs most closely to W. symmetrica Weiler (1956). The main
features which distinguish it from this species are its consistently smaller size, the
grcater prominence of the latcral horns, the smaller and more numcrous append-

ages, and the shape of the archcopyle.

Family HYSTRICHOSPHAERIDIACEAE
Genus Cordosphaeridium Eisenack 1963
Cordosphaeridium bipolare n.sp.
(PL. 16, fig. 7, 8; holotype fig. 8, P24081)
AGE AND OCCURRENCE: Paleocene: Dartmoor Formation sample.

DescripTION: Shell typically oval, well-covered with narrow, solid, unbranched
appendages of varying length and width. Usually the appendages narrow somewhat
from broadish bases to widcn distally to shallow funncl-shaped apices, the recurved
edges of which may bear minute hair-like branches. In the larger appendages fine,
longitudinal fibrils may be seen. The shell is bipolar, being charactcrized by the
development of a distinctive apical and antapical appendage. The apical appcndage
is relatively short and broad, solid, densely granular and with a bluntish tip. It may
be simple or with onc or two short, slendcr, lateral branches. In the type specimen
(P1. 16, fig. 8) it appcars to be connccted with three broad, flattened, longitudinally
striatcd appendages. The antapical appendage is longer than the neighbouring oncs,
unstriated; unbranched with approximately straight sides and a pointcd tip.

The surface of the shcll is densely granular with a linear arrangement evident
near the bascs of thc appendages. A large archeopyle extends from close to the
apical pole to the equatorial rcgion of onc surface.

DiMENSIONS: Holotype—overall length ¢. 128 p, overall width ¢. 90 p; shell
¢. 80 X 62 p; apical appendage ¢. 17 u long, antapical appendagc c. 29 p long.
Range—overall length ¢. 124-128 p, overall width c. 88-98 u; shell ¢. 80-90 p X
¢. 57-70 p; apical appendage ¢. 12-17 p long, antapical appendage ¢. 20-33 u long.

CoMMENT: C. bipolare agrees closely with C. axiale Eisenack (1965) from
an Upper Eoccne deposit in East Prussia. It differs, howcver, from this species in
the constant devclopment of a prominent antapical appendage and in the shape

and size of the apical appendage.

Family Uncertain
Genus Kenleyia n.gen.

DESCRIPTION: Shell small, apparcntly untabulated, oval to almost circular in
outline, usually equally divided by a more or less clearly defined girdle and with
one to three solid projections at and adjacent to both apex and antapex of which,
when all three are present, the middle one is the most prominent.
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Shell wall 2-layered, the inner layer thin and homogeneous, the outer of variable
width and construction, from densely or loosely granular to fincly lace-like or
fibrillose. The apical and antapical projections or horns, and those indicating the
lateral position of the girdle, when evident, are derived from this layer. The
archeopyle is large and extends from just behind the apex of the dorsal surface to
the girdle.

CoMMENT: The simple forms of this genus show a ccrtain similarity in shape
to that of species of Gonyaulax. The genus has been named after Mr P. R. Kenley,
Mines Department of Victoria, who kindly donatcd the Dartmoor Formation
sample upon which the present study has bcen based and in which this genus is
so well represented.

GENOTYPE: Kenleyia pachycerata n.sp.

Kenleyia pachycerata n.sp.
(Pl. 17, fig. 1-3; holotype fig. 3, P24089)
AGE AND OCCURRENCE: Dartmoor Formation sample.

DEesCRIPTION: Shell oval or nearly circular in outline, usually flattened; apical
and antapical horns and thc two smaller projections, one on either side of them,
short, broadish and blunt. Girdlc frequently clearly outlined. Wall of shell thick
the outer layer closcly granular. Archeopyle prominent in favourably presenteci
examples, trapezoid.

DiMENSsIONs: Holotype—overall length c¢. 94 g, overall width c¢. 90 u; shell
c. 80 X 76 u. Range—overall length c. 85-102 4, overall width ¢. 70-76 .

Kenleyia leptocerata n.sp.
(PL 17, fig. 5, 6; holotype, P24088)
AGE AND OCCURRENCE: Dartmoor Formation sample.

DEsScrRIPTION: Shell oval, thin-walled, outer layer finely granular, girdle
equatorial bordered by low, fibrillose ledges; apical horn short, broadish and blunt,
antapical horn longer, tapering from base to apex, tip frequently upwardly curved.
Accessory apical outgrowths clear in the holotypc (P1. 17, fig. 6) more often poorly
developed or fibrillose as also arc those of the antapex; fibrillose outgrowths may be
present on other portions of the shell. Archcopyle large, trapezoid, straight-sided,
extending from just behind the apcx almost to the girdlc.

DiMmENsioNs: Holotype—overall length c. 102 g, overall width c¢. 76 y; shell
c. 78 X 62 p. Range—ovcrall length ¢. 100-112 4, overall width c. 76-85 ,; shell
c. 70-82 p X 62-75 p; antapical horn c. 22 4 long.

Kenleyia lophophora n.sp.
(PL. 17, fig. 7-10; holotype fig. 8, P24092)

AGE AND OCCURRENCE: Dartmoor Formation sample.

DEscrIPTION: Shell oval to almost circular in outline with apical and antapical
horns, an equatorial girdle and large archeopyle. Shell wall 2-layercd, the outer
layer varying both in extcnt and structure, being either shortly fibrillose with
= well-developed tuft-like prominences, especially on either side of the apical
and antapical horns and lateral limits of the girdle (Pl 17, fig. 8), or in the
form of lace-like expansions of varying widths (Pl. 17, fig. 10). The apical horn
narrows distally to a blunt tip; the antapical horn, which is longer, is usually
straight-sided with a blunt tip.
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DiMENSIONS: Holotype—overall length ¢. 117 p, overall width ¢. 100 p; shell
c. 68 X 72 p. Range—overall length ¢. 100-108 g, overall width c¢. 62-72 p;

antapical horn c. 22 p.
INCERTAE SEDIS
ACRITARCHA Evitt
Subgroup ACANTHOMORPHITAE Downie, Evitt & Sarjeant
Genus Baltisphaeridium Eisenack 1958
Baltisphaeridium taylori n.sp.
(PL 16, fig. 9-11; holotype fig. 10, P24083)
AGE AND OCCURRENCE: Paleocene: Base of Rivernook Member of Dilwyn

Clay, SW. Victoria. Dartmoor Formation sample.

DESCRIPTION: Shell typically circular in outline, frequently oval as result of
distortion, rclatively thick-walled with short, well-spaced, broadly-based, solid
appcndages which narrow towards bluntish or pointed apices. The appendages
are straight or variously curved. The wall of the shell is granular and appears to
be 2-layered since the granules are slightly clongate and closely and vertically
arranged on the thin homogeneous shell wall.

DiMENSIONS: Holotype—overall ¢. 63 X 58 y; shell ¢. 50 X 48 u; appendages
c. 8 u long; wall ¢. 1-5-1-8 p thick. Range—overall ¢. 50-67 p; shell ¢. 36-50 p;
appendages c. 5-9 p long.

COMMENT: B. taylori differs from the Cretaceous species B. granulosum

(Deflandrc 1937) in the shape of the shell and length and shape of the append-
ages. The species is named after Mr D. J. Taylor of the Mines Department of

Victoria.
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Explanation of Plates

PLATE 16

Fig. 1, 2—Deflandrea dartmooria n.sp. ventral and dorsal surfaces of holotype. 1, ventral
surface X ¢. 650; 2, dorsal surface X c. 450.

Fig. 3-6—HWerzeliella hyperacantha n.sp. 3, paratype P24088 X c. 600; 4, showing archeopyle
x ¢. 600; 5, holotype X ¢. 600; 6, showing apical horn and arrangement of surface
appendages X c¢. 500.

Fig. 7, 8—Cordosphaeridium bipolare n.sp. X c. 800, 7, paratype P24082; 8, holotype.

Fig. 9, 11—Baltisphaeridium taylori nsp. X c. 800. 9, 11, from Dartmoor Formation.
9, paratype P24084; 11, portion of wall of another specimen; 10, holotype from
Rivernook Member of Dilwyn Clay.

PraTE 17
Fig. 1-4—Kenleyia pachycerata n.sp. 1, 4 X c. 500; 2, paratype P24090 X c. 500; 3, holotype

X ¢. 600.
Fig. 5, 6—Kenleyia leptocerata n.sp. 5, paratype P24091 X c. 600; 6, holotype X c. 500.
Fig. 7, 10—Kenleyia lophophora n.sp. 7, X c¢. 600; 8, holotype X c. 500; 9, X c. 600;
10, paratype P24174 X ¢, 600. ~
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